Complement proteins C5b-9 induce vesiculation of the endothelial plasma membrane and expose catalytic surface for assembly of the prothrombinase enzyme complex.
Assembly of the terminal complement proteins C5b-9 on human endothelial cells results in increased cytosolic calcium and nonlytic secretion of high molecular weight multimers of von Willebrand factor from intracellular storage granules. We now demonstrate that this C5b-9-induced secretory response is accompanied by vesiculation of membrane particles from the endothelial surface which express binding sites for factor Va and support prothrombinase activity. Exposure of factor Va binding sites after C5b-9 assembly was accompanied by greater than 2-fold increase in prothrombinase activity, which was not observed for cells exposed to C5b-8 (in the absence of C9). By contrast, only a 3-16% increase in prothrombinase activity was observed when these cells were maximally stimulated to secrete by either histamine, thrombin, or the Ca2+ ionophore A23187. Increased prothrombinase activity after C5b-9 was not accompanied by a change in thrombomodulin activity, and was unrelated to cell lysis, the complement-treated cells remaining greater than 99% viable. Endothelial prothrombinase activity was predominately associated with small membrane vesicles (less than 1 microns diameter) released from the cell monolayer. Analysis by fluorescence-gated flow cytometry revealed that these vesicles incorporate the C5b-9 proteins and express binding sites for factor Va. The capacity of the C5b-9 proteins to induce vesiculation of the endothelial plasma membrane and thereby expose catalytic surface for the prothrombinase enzyme complex may contribute to fibrin deposition associated with immune endothelial injury.